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ABSTRACT 

Objective  To  describe  new  onset  and  persistence  of  self 
reported  post-traumatic  stress  disorder  symptoms  in  a 
large  population  based  military  cohort,  many  of  whom 
were  deployed  in  support  of  the  wars  in  Iraq  and 
Afghanistan. 

Design  Prospective  cohort  analysis. 

Setting  and  participants  Survey  enrolment  data  from  the 
millennium  cohort  Ouly  2001  to  June  2003)  obtained 
before  the  wars  in  Iraq  and  Afghanistan.  Follow-up  Oune 
2004  to  February  2006)  data  on  health  outcomes 
collected  from  50  184  participants. 

Main  outcome  measures  Self  reported  post-traumatic 
stress  disorder  as  measured  by  the  posttraumatic  stress 
disorder  checklist — civilian  version  using  Diagnostic  and 
Statistical  Manual  of  Mental  Disorders,  fourth  edition 
criteria. 

Results  More  than  40%  of  the  cohort  were  deployed 
between  2001  and  2006;  between  baseline  and  follow¬ 
up,  24%  deployed  for  the  first  time  in  support  of  the  wars 
in  Iraq  and  Afghanistan.  New  incidence  rates  of  10-13 
cases  of  post-traumatic  stress  disorder  per  1000  person 
years  occurred  in  the  millennium  cohort.  New  onset  self 
reported  post-traumatic  stress  disorder  symptoms  or 
diagnosis  were  identified  in  7.6-8.7%ofdeployerswho 
reported  combat  exposures,  1.4-2.1%ofdeployerswho 
did  not  report  combat  exposures,  and  2. 3-3.0%  of  non- 
deployers.  Among  those  with  self  reported  symptoms  of 
post-traumatic  stress  disorder  at  baseline,  deployment 
did  not  affect  persistence  of  symptoms. 

Conclusions  After  adjustment  for  baseline  characteristics, 
these  prospective  data  indicate  a  threefold  increase  in 
new  onset  self  reported  post-traumatic  stress  disorder 
symptoms  or  diagnosis  among  deployed  military 
personnel  who  reported  combat  exposures.  The  findings 
define  the  importance  of  post-traumatic  stress  disorder  in 
this  population  and  emphasise  that  specific  combat 
exposures,  rather  than  deployment  itself,  significantly 
affect  the  onset  of  symptoms  of  post-traumatic  stress 
disorder  after  deployment. 


INTRODUCTION 

For  more  than  five  years  the  US  military  has  been 
engaged  in  a  combat  intensive  deployment  in  Iraq, 
Afghanistan,  and  neighbouring  countries.  Concern  is 
growing  among  the  public  and  veterans  that  post¬ 
deployment  health  consequences  among  US  military 
personnel  may  be  considerable  and  lasting.  A  recent 
report  suggested  that  US  marine  and  army  infantry 
units  returning  from  duty  in  Iraq  and  Afghanistan  have 
higher  than  expected  proportions  of  mental  disorders 
and  that  as  many  as  10%  of  personnel  are  returning 
home  with  symptoms  of  post-traumatic  stress 
disorder.'  Combat  duty  in  Iraq  has  been  associated 
with  high  use  of  mental  health  services  and  attrition 
from  military  service  and  possible  alterations  in  neural 
functioning  after  deployment."^ 

Symptoms  of  post-traumatic  stress  disorder  have 
been  reported  in  as  many  as  30%  of  veterans  after 
service  in  Vietnam  and  in  more  than  10%  of  US 
military  persoimel  returning  from  the  1991  Gulf 
war.'"""*  Epidemiological  studies  to  date  have  largely 
focused  on  retrospective  data  or  select  groups. 
Prospective  investigation  of  the  causes  of  the  disorder 
in  large,  population  based  military  cohorts  has  been 
limited.  The  obj  ective  of  this  study  was  to  prospectively 
investigate  the  effect  of  military  deployment  and  self 
reported  exposure  to  combat  on  new  onset  and 
persistent  symptoms  of  post-traumatic  stress  disorder 
in  a  large  population  based  US  military  cohort.  The 
unique  nature  of  the  milleimium  cohort  study  allows 
the  investigation  of  both  personnel  on  active  duty  and 
Reserve/National  Guard  members  who  have 
remained  in  military  service  or  who  have  separated 
from  the  military  after  returning  from  deployment. 

METHODS 

Study  population 

Between  July  2001  and  June  2003  the  first  panel  of 
participants  in  the  millennium  cohort  study,  a  popula¬ 
tion  based  US  military  cohort  of  77  047  active  military 
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duty  and  Reserve/National  Guard  personnel,  was 
enrolled  in  a  22  year  longitudinal  study  of  health.'” 
The  baseline  enrolment  ended  with  36%  of  personnel 
invited  consenting  to  participate  in  the  2 1  year  study. 
Analyses  to  investigate  potential  reporting  biases  show 
no  differences  in  responders’  health  with  respect  to 
hospital  admissions  and  outpatient  encounters  in  the 
year  before  enrolment  (data  not  yet  published);  strong 
test-retest  reliability";  reliable  vaccination 
reporting,'^  occupation  reporting,'''  and  deployment 
reporting'’;  and  minimal  differences  between  partici¬ 
pants  who  chose  web  submission  and  those  who  chose 
paper  submission.'”  Between  June  2004  and  February 
2006,55021  (71%)  cohort  members  participated  in  the 
first  three  year  follow-up  questionnaire.  Analyses  of 
potential  responder  bias  to  the  initial  follow-up  are 
ongoing. 

To  prospectively  investigate  new  onset  self  reported 
symptoms  of  post-traumatic  stress  disorder,  we 
removed  participants  deployed  in  support  of  the  wars 
in  Iraq  and  Afghanistan  before  their  submission  of  the 
baseline  questionnaire  (n=2230)  and  those  who  were 
deployed  while  submitting  the  baseline  questionnaire 
(n=621)  from  these  analyses.  Among  those  deployed. 


we  removed  participants  who  submitted  their  follow¬ 
up  questionnaires  during  their  first  deployment 
(n=1986),  leaving  50  184  participants  for  these  ana¬ 
lyses. 

We  linked  demographic  and  military  personnel  data 
to  each  participant;  these  reflected  status  at  the  time  of 
baseline  enrolment.  These  data  included  sex,  birth  year 
(categorised  by  groups:  pre-1960,  1960-9,  1970-9,  and 
1980  forward),  level  of  education  (high  school  or  less, 
some  college  or  bachelor’s  degree,  advanced  degree), 
marital  status  (married,  never  married,  divorced/ 
other),  pay  grade  (enlisted  or  officer),  race/ethnicity 
(white  non-Hispanic,  black  non-Hispanic,  and  other), 
service  component  (active  duty  or  Reserve/National 
Guard),  service  branch  (army,  air  force,  navy/Coast 
Guard,  or  marines),  and  occupation  (combat  specia¬ 
lists,  healthcare  specialists,  service  supply  and  func¬ 
tional  support  specialists,  or  other).  We  used  self 
reported  data  to  supplement  missing  data  from 
personnel  records  as  needed. 

Deployment  data 

We  categorised  regular  active  duty  and  Reserve/ 
National  Guard  personnel  who  had  been  deployed 


Table  1 1  Baseline  demographic  and  behavioural  characteristics  by  deployment  status  of  50  128  millennium  cohort  members. 
Values  are  numbers  (percentages) 


Characteristic* 

Deployedf  (n=ll  952) 

Non-deployedt  (n=38  176) 

Sex 

Male 

9727  (81.4) 

26  552  (69.6) 

Female 

2225  (18.6) 

11  624(30.4) 

Birth  year 

Pre-1960 

2  078  (17.4) 

10  714  (28.1) 

1960-9 

4  943  (41.4) 

15  362  (40.2) 

1970-9 

4  286  (35.9) 

10  728  (28.1) 

1980  and  forward 

645  (5.4) 

1  372  (3.6) 

Education 

High  school  or  less  diploma/equivalent 

5  241  (43.9) 

16  452  (43.1) 

Some  college  or  bachelor’s  degree 

5  736  (48.0) 

17  003  (44.5) 

Advanced  degree 

975  (8.1) 

4  721  (12.4) 

Marital  status 

Married 

7  784  (65.1) 

25  667  (67.2) 

Never  married 

3  406  (28.5) 

9  615  (25.2) 

Divorced 

762  (6.4) 

2  894  (7.6) 

Race/ethnicity 

White  non-Hispanic 

8  443  (70.6) 

27  123  (71.1) 

Black  non-Hispanic 

1  312  (11.0) 

4  834(12.7) 

other 

2  197  (18.4) 

6  219(16.3) 

Smoking 

Never  smoker 

7  126  (59.6) 

22  816  (59.8) 

Past  smoker 

2  855  (23.9) 

9  768  (25.6) 

Current  smoker 

1  971  (16.5) 

5  592  (14.7) 

Problem  drinking 

No 

9  723  (81.4) 

31  327  (82.1) 

Yes 

2  229  (18.6) 

6  849(17.9) 

*Taken  at  time  of  submission  of  baseline  questionnaire  among  members  who  submitted  questionnaires  at  baseline  Quly  2001 -June  2003)  and  follow¬ 
up  Ouly  2004-Jan  2006). 

fDeployment  in  support  of  wars  in  Iraq  and  Afghanistan  considered  if  full  deployment  occurred  between  submission  dates  of  baseline  and  follow-up 
questionnaires.  Cohort  members  who  were  deployed  after  follow-up  survey  are  included  with  non-deployers  in  these  analyses. 
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for  one  or  more  days  in  support  of  the  wars  in  Iraq  and 
Afghanistan  between  submission  of  their  baseline  and 
follow-up  questiormaires  as  deployers.  We  categorised 
cohort  members  who  had  never  been  deployed  or  who 
were  deployed  for  the  first  time  after  submission  of 
their  baseline  and  follow-up  questionnaires  as  non- 
deployers  in  these  analyses.  The  Defense  Manpower 
Data  Center,  Monterey  Bay,  CA,  provided  deploy¬ 
ment  data,  including  entry  and  exit  deployment  dates. 
These  data  correlate  strongly  with  millennium  cohort 
self  reported  deployment  status.'® 

Post-traumatic  stress  disorder  assessment 
Because  of  the  complexity  of  diagnosing  post-trau¬ 
matic  stress  disorder  and  the  differences  in  reported 
prevalence  estimates,®  we  used  the  standardised  post- 
traumatic  stress  disorder  checklist — civilian  version, 
with  highly  sensitive  and  specific  criteria  for  symptoms 
of  post-traumatic  stress  disorder.  The  sensitive  defini¬ 
tion  of  symptoms  of  post-traumatic  stress  disorder  used 
the  Diagnostic  and  Statistical  Manual  of  Mental  Disorders, 
fourth  edition  (DSM-IV)  criteria  alone,  whereas  the 
specific  definition  of  symptoms  of  post-traumatic  stress 
disorder  included  the  DSM-IV  criteria  and  a  require¬ 
ment  for  a  sum  of  50  on  a  scale  from  1 7  to  85  points  for 
all  of  the  questions  in  the  checklist.'"'  The  posttrau- 
matic  stress  disorder  checklist — civilian  version  is  a  1 7 
item  self  report  measure  of  symptoms  of  post-traumatic 
stress  disorder  that  requires  participants  to  rate  the 
severity  of  each  symptom  during  the  previous  30  days 
on  a  Likert-type  scale  ranging  from  1  (not  at  all)  to  5 
(extremely).  The  DSM-IV  criteria  for  post-traumatic 
stress  disorder  were  met  when  a  participant  reported  a 
moderate  or  higher  level  of  at  least  one  intrusion 
symptom,  three  avoidance  symptoms,  and  two  hyper¬ 
arousal  symptoms.'"  The  DSM-IV  criteria  alone  are 


reported  to  have  a  100%  sensitivity  with  a  specificity  of 
92.0%,  and  the  stricter  criteria  of  at  least  50  points  on 
the  checklist  have  shown  reasonable  sensitivity  (0.60) 
and  high  specificity  (0.99) The  internal  consistency  of 
the  standardised  checklist  in  the  millennium  cohort,  as 
measured  by  Cronbach’s  a  (a=0.94),  indicated  that 
these  data  were  internally  reliable  for  this  population. ' ' 

In  addition  to  the  assessment  of  self  reported  post- 
traumatic  stress  disorder  symptoms  at  baseline  with 
standard  instruments,  we  asked  participants,  “Has  your 
doctor  or  other  health  professional  ever  told  you  that 
you  have  any  of  the  following  conditions?  .  .  .  Post- 
traumatic  stress  disorder.”  In  the  follow-up  question¬ 
naire,  we  replaced  “ever”  with  “in  the  past  three  years,” 
which  was  used  to  indicate  a  more  recent  diagnosis. 

We  identified  participants  as  having  new  onset  self 
reported  symptoms  of  post- traumatic  stress  disorder  if 
they  did  not  have  symptoms  or  diagnosis  at  baseline 
but  at  follow-up  met  the  criteria  for  the  standardised 
checklist  or  reported  a  diagnosis  by  a  healthcare 
worker  of  post-traumatic  stress  disorder  within  the 
previous  three  years.  We  identified  participants  as 
having  persistent  self  reported  symptoms  of  post- 
traumatic  stress  disorder  if  they  were  identified  as 
having  symptoms  at  baseline  and  at  follow-up. 

Other  questionnaire  information 

We  assessed  cigarette  smoking  (never  smoker,  past 
smoker,  current  smoker)  by  using  responses  to  the 
following  questions:  “In  your  lifetime,  have  you 
smoked  at  least  100  cigarettes  (five  packs)?”,  “In  the 
past  year  have  you  used  cigarettes?”,  and  “Have  you 
ever  tried  to  quit  smoking?”  We  assessed  problem 
alcohol  drinking  (yes/no)  with  a  standardised 
questionnaire.^^ 


Table  2 1  Baseline  military  and  occupational  characteristics  by  deployment  status,  of  50 128  millennium  cohort  members.  Values  are 
numbers  (percentages) 


Characteristic* 

Deployedt  (n=ll  952) 

Non-deployedf  (n=38  176) 

Military  rank 

Enlisted 

8  802  (73.6) 

27  556  (72.2) 

Officer 

3  150  (26.4) 

10  620  (27.8) 

Service  component 

Reserve/National  Guard 

4  543  (38.0) 

17  988  (47.1) 

Active  duty 

7  409  (62.0) 

20  188  (52.9) 

Branch  of  service 

Army 

5  548  (46.4) 

18  438  (48.3) 

Airforce 

4  333  (36.3) 

10  608  (27.8) 

Navy/Coast  Guard 

1  478  (12.4) 

7  582  (19.9) 

Marine  Corps 

593  (5.0) 

1  548  (4.1) 

Occupational  category 

Other  occupations 

5  185  (43.4) 

14  341  (37.6) 

Combat  specialists 

2  901  (24.3) 

7114(18.6) 

Healthcare  specialists 

864  (7.2) 

5  005  (13.1) 

Service  supply  and  functional 

3  002  (25.1) 

11  716  (30.7) 

*TakGn  at  time  of  submission  of  baseline  questionnaire  among  members  who  submitted  questionnaires  at  baseline  Quly  2001-June  2003)  and  follow¬ 
up  Ouly  2004-)an  2006). 

fDeployment  in  support  of  wars  in  Iraq  and  Afghanistan  considered  if  full  deployment  occurred  between  submission  dates  of  baseline  and  follow-up 
questionnaires.  Cohort  members  who  were  deployed  after  follow-up  survey  are  included  with  non-deployers  in  these  analyses. 
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To  assess  combat  exposures,  the  follow-up  survey 
asked:  “During  the  past  three  years,  have  you  been 
personally  exposed  to  any  of  the  following?”  Answer 
options  were  “Witnessing  a  person’s  death  due  to  war, 
disaster,  or  tragic  event,”  “Witnessing  instances  of 
physical  abuse  (torture,  beating,  rape),”  “Dead  and/or 
decomposing  bodies,”  “Maimed  soldiers  or  civilians,” 
and  “Prisoners  of  war  or  refugees.”  We  combined  these 
with  deployment  experience  to  indicate  a  deployment 
with  self  reported  stressful  or  combat  exposures. 

Statistical  analysis 

We  completed  descriptive  and  univariate  analyses  of 
population  characteristics  by  deployment  status  and 
new  onset  and  persistent  self  reported  symptoms  or 
diagnosis  of  post-traumatic  stress  disorder.  We 
grouped  deployment  status  as  no  deployment  between 
baseline  and  follow-up  questioruiaires,  deployment 
without  self  reported  combat  exposures  between 


submission  of  baseline  and  follow-up  questionnaires, 
and  deployment  in  support  of  the  wars  in  Iraq  and 
Afghanistan  with  self  reported  combat  exposures 
between  submission  of  baseline  and  follow-up  ques¬ 
tionnaires. 

We  used  multivariable  logistic  regression  to  com¬ 
pare  the  adjusted  odds  of  association  between  deploy¬ 
ment  in  support  of  the  wars  in  Iraq  and  Afghanistan  and 
new  onset  self  reported  symptoms  or  diagnosis  of  post- 
traumatic  stress  disorder.  We  did  secondary  analyses  of 
self  reported  persistence  of  post-traumatic  stress 
disorder  on  a  subpopulation  of  participants  with 
symptoms  at  baseline.  We  used  SAS  software,  version 
9.1.3,  for  data  management  and  statistical  analyses. 

RESULTS 

Data  were  complete  and  available  for  these  analyses  for 
50  128  (99.9%)  of  the  50  184  eligible  cohort  members. 
The  mean  elapsed  time  between  baseline  and 


Table  3 1  New  onset  and  persistent  self  reported  symptoms  of  post-traumatic  stress  disorder  by  demographic  and  behavioural 
characteristics  of  millennium  cohort  members.  Values  are  numbers  (percentages) 


Characteristic* 

Sex 

No  post-traumatic  stress  disorder 
symptoms  or  diagnosis  at  baseline 

Post-traumatic  stress  disorder  symptoms  at 
baseline 

New  onset  symptoms 
by  specific  criteriaf 
(1347/48  447) 

New  onset  symptoms 
by  sensitive  criteria^ 
(1695/47  837) 

Persisting  symptoms 
by  specific  criteriaf 
(455/995) 

Persisting  symptoms 
by  sensitive  criteriaf 
(733/1659) 

Male 

851  (2.4) 

1084  (3.1) 

296  (45.8) 

482  (43.5) 

Female 

496  (3.8) 

611  (4.7) 

159  (45.7) 

251  (45.6) 

Birth  year 

Pre-1960 

276  (2.2) 

343  (2.8) 

137  (57.8) 

191  (50.7) 

1960-9 

456  (2.3) 

594  (3.1) 

150  (45.7) 

248  (44.1) 

1970-9 

512  (3.5) 

627  (4.4) 

138  (39.2) 

237  (40.2) 

1980  and  forward 

103  (5.4) 

131  (7.0) 

30  (38.5) 

57  (43.5) 

Education 

High  school  or  less  diploma/ 

859  (4.2) 

1041  (5.1) 

264  (42.7) 

458  (43.5) 

equivalent 

Some  college  or  bachelor’s  degree 

416  (1.9) 

568  (2.6) 

166  (49.4) 

241  (44.2) 

Advanced  degree 

72  (1.3) 

86  (1.5) 

25  (62.5) 

34  (54.8) 

Marital  status 

Married 

790  (2.4) 

1000  (3.1) 

261  (46.4) 

421  (43.8) 

Never  married 

420  (3.4) 

532  (4.3) 

141  (43.3) 

233  (44.1) 

Divorced 

137  (3.9) 

163  (4.8) 

53  (50.0) 

79  (46.8) 

Race/ethnicity 

White  non-Hispanic 

889  (2.6) 

1134(3.3) 

310  (46.6) 

505  (44.1) 

Black  non-Hispanic 

207  (3.5) 

247  (4.2) 

73  (47.4) 

112  (46.5) 

Other 

251  (3.1) 

314  (3.9) 

72  (40.9) 

116(42.3) 

Smoking  at  baseline 

Never  smoker 

654  (2.2) 

831  (2.9) 

185  (43.7) 

294  (41.6) 

Past  smoker 

356  (2.9) 

463  (3.9) 

136  (46.0) 

220  (45.5) 

Current  smoker 

337  (4.7) 

401  (5.8) 

134  (48.6) 

219  (46.7) 

Problem  drinking  at  baseline 

No 

1008  (2.5) 

1278  (3.2) 

289  (45.0) 

459  (42.3) 

Yes 

339  (4.0) 

417  (5.0) 

166  (47.0) 

274  (47.7) 

*Taken  at  time  of  baseline  submission  of  questionnaire  among  members  who  submitteiJ  questionnaires  at  baseline  Quty  2001-June  2003)  and  follow¬ 
up  Ouly  2004-Jan  2006). 

fSelf  reported  post-traumatic  stress  disorder  symptoms  based  on  posttraumatic  stress  disorder  patient  checklist — civilian  version  with  DSM-IV  criteria 
or  diagnosis  of  post-traumatic  stress  disorder  within  previous  three  years. 

JSelf  reported  post-traumatic  stress  disorder  symptoms  based  on  posttraumatic  stress  disorder  patient  checklist — civilian  version  with  DSM-IV  criteria 
and  a  sum  of  50  points  out  of  85  points  possible  or  diagnosis  of  post-traumatic  stress  disorder  within  previous  three  years. 
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submission  of  follow-up  questionnaire  was  2.7  years 
(SD  0.5  years;  median  2.8  years).  Deployed  cohort 
members  were  proportionately  more  likely  than  non- 
deployed  cohort  members  to  be  male,  born  between 
1970  and  1979,  less  educated,  on  active  duty,  and 
combat  specialists  (table  1  and  table  2). 

When  we  applied  the  specific  criteria  for  post- 
traumatic  stress  disorder,  1681  participants  had  self 
reported  symptoms  of  post-traumatic  stress  disorder  or 
a  previous  diagnosis  at  baseline.  When  we  applied  the 
sensitive  criteria  for  post- traumatic  stress  disorder, 
2291  participants  had  self  reported  symptoms  of  post- 
traumatic  stress  disorder  or  a  previous  diagnosis  at 
baseline.  This  left  48447  or  47837  cohort  members 
respectively  available  for  analyses  of  new  onset  self 
reported  symptoms  or  diagnosis  of  post-traumatic 
stress  disorder  (table  3,  table  4). 

Tables  3  and  4  present  analyses  of  new  onset  self 
reported  symptoms  or  diagnosis  of  post-traumatic 
stress  disorder.  W e  found  new  onset  symptoms  defined 
by  the  specific  criteria  of  DSM-IV  with  a  sum  of  50 
points  on  the  checklist  in  4.3%  of  deployed  cohort 
members  and  2.3%  of  non-deployed  cohort  members. 


We  found  new  onset  symptoms  defined  by  the  specific 
criteria  of  DSM-IV  with  a  sum  of  50  points  on  the 
checklist  in  7.6%  of  cohort  members  who  were 
deployed  and  self  reported  combat  exposures,  1.4% 
of  cohort  members  who  were  deployed  and  did  not  self 
report  combat  exposures,  and  2.3%  of  non-deployed 
cohort  members.  Applying  the  more  sensitive  DSM- 
IV  criteria  alone,  we  identified  new  onset  self  reported 
symptoms  of  post-traumatic  stress  disorder  in  8.7%, 
2.1%,  and  3.0%  of  these  categories  of  cohort  members. 
These  data  correspond  to  new  onset  self  reported 
symptoms  or  diagnosis  of  post-traumatic  stress  dis¬ 
order  in  up  to  21  per  1000  non-combat  deployers  and 
up  to  8  7  per  1 000  combat  deployed  military  personnel. 
New  onset  self  reported  symptoms  of  post-traumatic 
stress  disorder  were  proportionately  higher  among 
cohort  members  who  were  female,  younger,  high 
school  or  less  educated,  never  married  or  divorced, 
black  non-Hispanic,  enlisted,  Reserve/National  Guard 
members,  army  personnel,  healthcare  specialists,  and 
service  supply  and  functional  specialists,  and  in  those 
who  self  reported  being  a  current  smoker  or  problem 
drinker  at  baseline. 


Table  4 1  New  onset  and  persistent  self  reported  post-traumatic  stress  disorder  symptoms  by  miiitary  and  occupationai 
characteristics  of  millennium  cohort  members.  Values  are  numbers  (percentages) 


No  post-traumatic  stress  disorder 
symptoms  or  diagnosis  at  baseline 

Post-traumatic  stress  disorder  symptoms  at 
baseline 

Characteristic* 

New  onset  symptoms 
by  specific  criteriat 
(1347/48  447) 

New  onset  symptoms 
by  sensitive  criteria^ 

(1695/47  837) 

Persisting  symptoms 
by  specific  criteriaf 
(455/995) 

Persisting  symptoms 
by  sensitive  criteria^ 
(733/1659) 

Deployment§ 

Not  deployed 

849  (2.3) 

1106  (3.0) 

391  (47.6) 

614  (45.9) 

Deployed  without  combat 
exposures 

89  (1.4) 

128  (2.1) 

17(26.2) 

30  (22.4) 

Deployed  with  combat 
exposures 

409  (7.6) 

461  (8.7) 

47  (43.5) 

89  (47.9) 

Military  rank 

Enlisted 

1162  (3.3) 

1451  (4.2) 

403  (45.0) 

656  (43.9) 

Officer 

185  (1.4) 

244(1.8) 

52  (52.0) 

77  (46.4) 

Service  component 

Reserve/National  Guard 

630  (2.9) 

784  (3.7) 

218  (49.1) 

338  (45.6) 

Active  duty 

717  (2.7) 

911  (3.5) 

237  (43.0) 

395  (43.1) 

Branch  of  service 

Army 

906  (3.9) 

1103  (4.9) 

280  (45.0) 

459(45.8) 

Airforce 

184  (1.3) 

267  (1.8) 

82  (48.0) 

114  (37.9) 

Navy/Coast  Guard 

195  (2.2) 

250(2.9) 

67  (42.7) 

118  (42.6) 

Marine  Corps 

62  (3.0) 

75  (3.7) 

26  (57.8) 

42  (53.2) 

Occupational  category 

Other  occupations 

517  (2.7) 

683  (3.7) 

175  (42.8) 

288  (42.4) 

Combat  specialists 

237  (2.4) 

290  (3.0) 

70  (45.5) 

18  (45.7) 

Healthcare  specialists 

161  (2.9) 

193  (3.5) 

57  (56.4) 

86  (50.0) 

Service  supply  and 
functional 

432  (3.1) 

529  (3.8) 

153  (46.2) 

41  (43.8) 

*TakGn  at  time  of  baseline  submission  of  questionnaire  among  members  who  submitted  questionnaires  at  baseline  Quly  2001-June  2003)  and  follow¬ 
up  Ouly  2004-)an  2006). 

fSelf  reported  post-traumatic  stress  disorder  symptoms  based  on  posttraumatic  stress  disorder  patient  checklist — civilian  version  with  DSM-IV  criteria 
or  diagnosis  of  post-traumatic  stress  disorder  within  previous  three  years. 

JSelf  reported  post-traumatic  stress  disorder  symptoms  based  on  posttraumatic  stress  disorder  patient  checklist — civilian  version  with  DSM-IV  criteria 
and  a  sum  of  50  points  out  of  85  points  possible  or  diagnosis  of  post-traumatic  stress  disorder  within  previous  three  years. 

§Deployment  in  support  of  wars  in  Iraq  and  Afghanistan  considered  if  full  deployment  occurred  between  submission  dates  of  baseline  and  follow-up 
questionnaires.  Cohort  members  who  were  deployed  after  follow-up  survey  are  included  with  non-deployers  in  these  analyses. 
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Tables  3  and  4  also  present  persistent  self  reported 
symptoms  of  post-traumatic  stress  disorder  among 
cohort  members  with  symptoms  at  baseline  (995  on  the 
basis  of  the  specific  criteria  and  1659  on  the  basis  of  the 
sensitive  criteria).  We  removed  members  with  a  self 
reported  diagnosis  of  post-traumatic  stress  disorder  at 


baseline  but  no  current  symptoms  at  baseline  from 
these  analyses.  We  found  persistent  self  reported 
symptoms  of  post-traumatic  stress  disorder  defined 
by  the  specific  criteria  in  43.5%  of  cohortmembers  who 
were  deployed  to  the  wars  in  Iraq  and  Afghanistan  and 
reported  combat  exposures,  26.2%  of  cohort  members 


Table  5 1  Adjusted  odds  of  new  onset  post-traumatic  stress  disorder*,  stratified  by  US  army  and  air  force,  among  millennium  cohort 


members  without  baseline  post-traui 

Characteristicf 

Deployment^ 

matic  stress  disordersymptoms 

Army  cohort  members  (n=22  959) 

Air  force  cohort  members  (n=14  608) 

Percentage 

Odds  ratio  (95%  Cl) 

Percentage 

Odds  ratio  (95%  Cl) 

Not  deployed 

3.0 

1.00 

1.2 

1.00 

Deployed  without  combat  exposures 

2.6 

0.87(0.64  to  1.18) 

0.7 

0.56  (0.35  to  0.89) 

Deployed  with  combat  exposures 

9.3 

3.59(3.08  to  4.17) 

3.5 

3.38  (2.29  to  4.98) 

Sex 

Male 

3.6 

1.00 

1.0 

1.00 

Female 

4.9 

1.70(1.44  to  2.00) 

2.0 

2.00  (1.41  to  2.83) 

Birth  year 

Pre-1960 

3.1 

1.00 

1.2 

1.00 

1960-9 

3.5 

0.90  (0.74  to  1.10) 

1.0 

0.84  (0.56  to  1.24) 

1970-9 

4.9 

1.09  (0.88  to  1.36) 

1.6 

1.40  (0.89  to  2.21) 

1980  and  forward 

6.0 

1.17(0.83  to  1.65) 

2.5 

1.72  (0.70  to  4.26) 

Education 

High  school  or  less  diploma/equivalent 

5.0 

1.00 

2.2 

1.00 

Some  college  or  bachelor’s  degree 

2.8 

0.83(0.69  to  1.00) 

1.2 

0.75  (0.50  to  1.14) 

Advanced  degree 

1.9 

0.80(0.54  to  1.19) 

0.6 

0.82  (0.35  to  1.92) 

Marital  status 

Married 

3.7 

1.00 

1.1 

1.00 

Never  married 

4.4 

0.80  (0.67  to  0.96) 

1.3 

0.79  (0.51  to  1.23) 

Divorced 

4.7 

1.09  (0.85  to  1.40) 

2.7 

1.85  (1.25  to  2.74) 

Race/ethnicity 

White  non-Hispanic 

4.0 

1.00 

1.3 

1.00 

Black  non-Hispanic 

4.5 

1.14(0.93  to  1.38) 

1.2 

0.86  (0.51  to  1.47) 

Other 

3.5 

1.37  (1.13  to  1.65) 

1.4 

1.06(0.63  to  1.76) 

Smoking 

Never  smoker 

3.2 

1.00 

1.1 

1.00 

Past  smoker 

4.1 

1.21(1.03  to  1.44) 

1.3 

1.05  (0.73  to  1.50) 

Current  smoker 

6.4 

1.69(1.42  to  2.01) 

2.1 

1.40(0.94  to  2.07) 

Problem  drinking 

No 

3.6 

1.00 

1.2 

1.00 

Yes 

5.4 

1.47  (1.25  to  1.73) 

1.9 

1.69  (1.17  to  2.43) 

Military  rank 

Enlisted 

4.8 

2.20  (1.70  to  2.86) 

1.5 

2.31  (1.24  to  4.30) 

Officer 

1.9 

1.00 

0.6 

1.00 

Service  component 

Reserve/National  Guard 

3.8 

1.00 

1.5 

1.00 

Active  duty 

4.1 

0.88  (0.76  to  1.03) 

1.1 

0.79  (0.56  to  1.13) 

Occupational  category 

Other  occupations 

4.4 

1.00 

1.3 

1.00 

Combat  specialists 

3.3 

0.91  (0.75  to  1.11) 

0.7 

0.71  (0.41  to  1.25) 

Healthcare  specialists 

3.7 

1.02  (0.81  to  1.29) 

1.3 

0.78  (0.46  to  1.33) 

Service  supply  and  functional 

4.1 

0.95  (0.80  to  1.12) 

1.4 

0.93  (0.65  to  1.33) 

*Self  reported  post-traumatic  stress  disorder  symptoms  based  on  posttraumatic  stress  disorder  patient  checklist — civilian  version  with  DSM-IV  criteria 
and  a  sum  of  50  points  out  of  85  points  possible  or  diagnosis  of  post-traumatic  stress  disorder  within  previous  three  years. 
fCharacteristic  taken  at  time  of  submission  of  baseline  questionnaire  among  members  who  submitted  questionnaires  at  baseline  Quly  2001-June 
2003)  and  follow-up  Quly  2004-Jan  2006). 

^Deployment  in  support  of  wars  in  Iraq  and  Afghanistan  considered  if  full  deployment  occurred  between  submission  dates  of  baseline  and  follow-up 
questionnaires.  Cohort  members  who  were  deployed  after  follow-up  survey  are  included  with  non-deployers  in  these  analyses. 
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who  were  deployed  and  did  not  report  combat 
exposures,  and  47.6%  of  non-deployed  cohort  mem¬ 
bers.  Applying  the  more  sensitive  criteria  alone,  we 
identified  persistent  self  reported  symptoms  of  post- 
traumatic  stress  disorder  in  47.9%,  22.4%,  and  45.9%  of 
these  groups.  Persistent  self  reported  symptoms  were 
proportionately  higher  among  older,  higher  educated. 


and  divorced  personnel;  among  officers.  Reserve/ 
National  Guard  members,  marines,  and  healthcare 
specialists;  and  in  those  who  self  reported  being  a 
smoker  or  problem  drinker  at  baseline. 

Using  a  variance  inflation  level  of  4,  we  found  no 
demographic,  behavioural,  or  military  variables  that 
exhibited  multicollinearity.  Tables  5  and  6  present 


Tables  I  Adjustedoddsofnewonsetpost-traumaticstressdisorder*,stratifiedbyUSnavy/Coast  Guard  and  Marine  Corps,  among  millennium  cohort  members  without 


baseline  post-traumatic  stress  disorder  i 

Characteristict 

Deployment^ 

symptoms 

Navy  and  Coast  Guard  cohort  members  (n=8655) 

Marine  cohort  members  (n=2077) 

Percentage 

Odds  ratio  (95%  Cl) 

Percentage 

Odds  ratio  (95%  Cl) 

Not  deployed 

2.2 

1.00 

2.3 

1.00 

Deployed  without  combat  exposures 

1.4 

0.60  (0.35  to  1.02) 

2.8 

1.42  (0.57  to  3.51) 

Deployed  with  combat  exposures 

5.2 

2.48  (1.48  to  4.14) 

5.7 

2.78  (1.52  to  5.07) 

Sex 

Male 

1.8 

1.00 

2.8 

1.00 

Female 

3.4 

1.73  (1.25  to  2.38) 

4.4 

1.92  (0.94  to  3.94) 

Birth  year 

Pre-1960 

2.0 

1.00 

1.2 

1.00 

1960-9 

2.1 

0.99  (0.66  to  1.48) 

1.4 

0.71  (0.18  to  2.79) 

1970-9 

2.4 

0.97(0.60  to  1.56) 

3.9 

1.51  (0.40  to  5.70) 

1980  and  forward 

5.2 

1.73  (0.79  to  3.78) 

6.8 

2.00  (0.42  to  9.56) 

Education 

High  school  or  less  diploma/equivalent 

2.7 

1.00 

3.8 

1.00 

Some  college  or  bachelor’s  degree 

1.6 

0.89  (0.57  to  1.39) 

1.4 

0.70  (0.22  to  2.20) 

Advanced  degree 

1.6 

1.31  (0.60  to  2.88) 

0.7 

0.57  (0.05  to  6.17) 

Marital  status 

Married 

1.9 

1.00 

2.0 

1.00 

Never  married 

2.7 

1.14  (0.81  to  1.61) 

4.3 

1.09  (0.56  to  2.10) 

Divorced 

4.9 

2.53  (1.31  to  4.91) 

5.7 

2.75  (1.06  to  7.14) 

Race/ethnicity 

White  non-Hispanic 

2.0 

1.00 

2.9 

1.00 

Black  non-Hispanic 

3.5 

1.54  (1.02  to  2.34) 

1.6 

0.70  (0.21  to  2.36) 

Other 

2.6 

1.22  (0.80  to  1.88) 

4.3 

1.53  (0.78  to  3.01) 

Smoking 

Never  smoker 

1.8 

1.00 

2.1 

1.00 

Past  smoker 

2.5 

1.33  (0.94  to  1.88) 

3.6 

1.55  (0.83  to  2.88) 

Current  smoker 

3.4 

1.59  (1.08  to  2.34) 

5.7 

1.84(0.94  to  3.59) 

Problem  drinking 

No 

2.0 

1.00 

2.4 

1.00 

Yes 

3.1 

1.59  (1.08  to  2.34) 

4.7 

1.73  (1.00  to  2.99) 

Military  rank 

Enlisted 

2.7 

2.14  (1.16  to  3.94) 

3.7 

1.92  (0.52  to  7.13) 

Officer 

1.3 

1.00 

1.1 

1.00 

Service  component 

Reserve/National  Guard 

2.1 

1.00 

2.5 

1.00 

Active  duty 

2.3 

1.24  (0.86  to  1.77) 

3.1 

1.24  (0.62  to  2.47) 

Occupational  category 

Other  occupations 

2.0 

1.00 

2.8 

1.00 

Combat  specialists 

1.7 

1.14(0.72  to  1.79) 

3.7 

1.63  (0.86  to  3.06) 

Healthcare  specialists 

3.1 

1.49  (0.96  to  2.32) 

- 

- 

Service  supply  and  functional 

2.6 

1.23  (0.85  to  1.79) 

2.7 

1.02  (0.52  to  1.99) 

*Self  reported  post-traumatic  stress  disorder  symptoms  based  on  posttraumatic  stress  disorder  patient  checklist — civilian  version  with  DSM-IV  criteria  and  a  sum  of  50  points  out  of  85  points 
possible  or  diagnosis  of  post-traumatic  stress  disorder  within  previous  3  years. 

fTaken  at  time  of  baseline  questionnaire  submission  among  members  who  submitted  questionnaires  at  baseline  Quly  2001-)une  2003)  and  follow-up  Quly  2004-Jan  2006). 

^Deployment  in  support  of  wars  in  Iraq  and  Afghanistan  considered  if  full  deployment  occurred  between  submission  dates  of  baseline  and  follow-up  questionnaires.  Cohort  members  who 
were  deployed  after  follow-up  survey  are  included  with  non-deployers  in  these  analyses. 
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logistic  regression  results  for  new  onset  self  reported 
symptoms  or  diagnosis  of  post-traumatic  stress  dis¬ 
order  based  on  the  more  specific  criteria,  stratified  by 
branch  of  service.  Analyses  included  adjustment  for 
baseline  characteristics  including  sex,  age,  education, 
marital  status,  race/ethnicity,  rank,  service  component, 
occupation,  cigarette  smoking,  and  problem  alcohol 
drinking.  Among  all  of  the  services,  deployed  person¬ 
nel  who  reported  combat  exposures  had  significantly 
higher  odds  of  post-deployment  self  reported  post- 
traumatic  stress  disorder  symptoms  than  did  those  who 
were  not  deployed  (army  odds  ratio  3.59,  95% 
confidence  interval  3.08  to  4.17;  air  force  odds  ratio 
3.38,  2.29  to  4.98;  navy/Coast  Guard  odds  ratio  2.48, 
1.48  to  4.14;  Marine  Corps  odds  ratio  2.78,  1.52  to 
5.07).  Being  female,  divorced,  or  enlisted  and  reporting 
problem  alcohol  drinking  were  also  associated  with 
increased  odds  of  new  onset  self  reported  symptoms  or 
diagnosis  in  at  least  three  of  the  four  service  branches. 
Among  the  air  force  members,  deployers  who  did  not 
report  combat  exposures  had  significantly  lower  odds 
of  post-deployment  self  reported  symptoms  or  diag¬ 
nosis  of  post-traumatic  stress  disorder  (odds  ratio  0.56, 
0.36  to  0.90)  than  did  non-deployers.  We  found  no 
statistical  difference  between  deployed  army,  navy/ 
Coast  Guard,  and  Marine  Corps  cohort  members  who 
did  not  report  combat  exposures  when  compared  with 
non-deployers. 

DISCUSSION 

In  this  study,  we  document  an  increased  risk  of  new 
onset  self  reported  symptoms  of  post-traumatic  stress 
disorder  among  cohort  members  who  were  female, 
divorced,  or  enlisted,  and  in  those  who  self  reported 
being  a  current  smoker  or  problem  drinker  at  baseline. 
Furthermore,  we  report  overall  new  incidence  rates  of 
10-13  cases  per  1000  person  years  and  a  threefold 
increase  in  new  onset  self  reported  symptoms  of  post- 
traumatic  stress  disorder  in  deployed  personnel  who 
reported  combat  exposures  compared  with  non- 
deployers.  The  complexity  and  diversity  of  combat 
deployments  and  associated  morbidity  is  a  cause  for 
much  concern  among  veterans  and  the  public  about  the 
health  of  military  personnel  returning  from  deploy¬ 
ments  to  Iraq  and  Afghanistan.^^  “  The  unpredict¬ 
ability  and  intensity  of  urban  combat,  constant  risk  of 
roadside  bombs,  multiple  and  prolonged  tours,  and 
complex  problems  of  differentiating  enemies  from 
allies  can  leave  many  troops  with  high  stress  levels  and 
possible  lasting  health  consequences.  Millennium 
cohort  study  data  allow  a  unique  opportunity  to 
observe  new  onset  and  persistent  self  reported 
symptoms  of  post-traumatic  stress  disorder  in  a  large 
population  based  military  cohort. 

Limitations  and  strengths 

Limitations  to  these  analyses  should  be  noted.  The 
millennium  cohort,  by  design,  oversampled  female, 
previously  deployed,  and  Reserve/National  Guard 
personnel  and  may  not  be  representative  of  the  military 
population  in  general  or  of  all  deployers.  However, 


approximately  40%  of  the  cohort  were  deployed  in 
support  of  the  wars  in  Iraq  and  Afghanistan  between 
2001  and  2006;  24%  were  deployed  for  the  first  time 
between  baseline  and  follow-up.  Approximately  30% 
of  the  US  military  on  rosters  when  the  cohort  was 
established  were  deployed  during  the  same  period 
(data  not  shown).  This  indicates  a  robust  cohort  for 
investigating  deployment  related  concerns. 

The  millennium  cohort  study  was  able  to  track  and 
obtain  a  follow-up  questionnaire  from  more  than  70% 
of  those  who  submitted  a  baseline  questionnaire; 
however,  response  biases  may  exist.  Although  partici¬ 
pants  self  selected  in  accepting  the  invitation  to  become 
part  of  the  cohort,  and  investigation  of  possible  biases 
in  follow-up  participants  continues,  reports  of  millen¬ 
nium  cohort  baseline  data  suggest  a  representative 
sample  of  military  personnel  measured  by  demo¬ 
graphic  and  health  characteristics  and  reliable  health 
and  exposure  reporting. Even  so,  assessment  of 
exposure  and  outcomes  through  self  report  is  challen¬ 
ging  and  represents  an  estimate  of  the  true  prevalence 
of  exposures  and  disease.  Studies  have  shown  that 
increased  reporting  of  exposure  and  symptoms  occurs 
among  personnel  who  seek  medical  compensation,^^  as 
well  as  among  those  with  symptoms  of  post-traumatic 
stress  disorder.^®  If  the  onset  of  symptoms  in  this  cohort 
caused  an  increase  in  reporting  of  exposure,  or  if 
significant  exposures  caused  an  artificial  increase  in 
reporting  of  symptoms,  the  results  of  this  study  would 
overestimate  the  true  burden  of  the  disease.  Further¬ 
more,  we  categorised  these  data  into  deployment  with 
and  without  combat  on  the  basis  of  a  set  of  five 
questions  that  may  not  truly  indicate  that  a  person 
specifically  saw  combat.  This  may  in  turn  have  biased 
these  findings  towards  the  null,  and  only  true  isolation 
of  exposure  and  disease  outcome  would  quantify  the 
true  effect.  Compensation  has  not  been  offered  to 
millennium  cohort  participants,  which  should  reduce 
potential  bias  associated  with  compensation.  Personnel 
may  conceivably  participate,  however,  and  self  report 
conditions  and  exposures  likely  to  result  in  potential 
future  healthcare  benefits.  More  research  into  millen¬ 
nium  cohort  participants  presenting  for  Veterans 
Administration  care  will  help  us  to  understand  this 
potential  reporting  bias.  Also,  we  could  not  discern 
those  exposures  that  are  unique  to  combat  from  those 
that  might  be  encountered  through  other  occupational 
or  non-occupational  activities.  Furthermore,  although 
these  data  have  shown  good  reliability  in  test-retest 
analyses  and  strong  internal  consistency,"  self 
reported  data  in  general  have  inherent  limitations 
that  may  lead  to  information  bias  in  these  analyses. 

Lastly,  the  use  of  a  standardised  instrument  for  self 
reported  data  along  with  no  specific  date  of  trauma  as  a 
surrogate  for  post-traumatic  stress  disorder  diagnosis  is 
imperfect.  However,  the  posttraumatic  stress  disorder 
checklist — civifian  version  using  the  DSM-IV  criteria 
along  with  a  sum  of  50  points  has  been  found  to 
correlate  well  with  a  physician’s  assessment  of  post- 
traumatic  stress  disorder  symptoms,"  and  it  is  inter¬ 
nally  valid  in  millennium  cohort  members." 
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WHAT  IS  ALREADY  KNOWN  ON  THIS  TOPIC 

Post-traumatic  stress  disorder  is  associated  with  comorbidities  and  independently  with 
military  combat  deployments 

No  published  data  describe  the  incidence  of  post-traumatic  stress  disorder  orthe  persistence 
of  symptoms  in  a  large  population  based  cohort 

WHAT  THIS  STUDY  ADDS 

Female,  divorced,  or  enlisted  personnel  and  those  who  self  reported  being  a  current  smoker  or 
problem  drinkeratbaseline  had  an  increased  riskof  new  onset  self  reported  symptoms  of  post- 
traumatic  stress  disorder 

Deployed  personnel  who  reported  combat  exposures  had  a  threefold  increase  in  new  onset 
self  reported  symptoms  of  post-traumatic  stress  disorder  compared  with  non-deployers 


Unique  strengths  of  these  analyses  should  also  be 
considered.  This  study  is  the  first  large,  population 
based,  prospective  analysis  of  new  onset  self  reported 
symptoms  of  post-traumatic  stress  disorder  after 
combat  deployment.  Self  reported  data  offer  informa¬ 
tion  not  accessible  elsewhere.  Furthermore,  post- 
traumatic  stress  disorder  is  often  under-reported  in 
electronic  healthcare  databases  among  populations 
who  do  not  readily  present  for  care  for  mental 
disorders.^®*  The  use  of  a  standardised  instrument 
allows  for  comparison  with  other  populations,  such  as 
the  general  US  population  and  other  military  popula¬ 
tions. 

Implications 

Studies  have  estimated  that  as  many  as  30%  of  Vietnam 
war  veterans  developed  post-traumatic  stress  disorder 
at  some  point  after  the  war;  between  9%  and  15%  had 
the  disorder  by  the  end  of  the  1980s.^^“^'  Among  1991 
Gulf  war  veterans,  as  many  as  10%  were  reported  to 
have  post-traumatic  stress  disorder  symptoms  years 
after  returning  from  deployment. Although  not  all 
post-traumatic  stress  disorder  is  war  related,  trends  of 
persistent  symptoms  of  post-traumatic  stress  disorder 
in  veterans  suggest  what  may  be  expected  after  the 
current  combat  deployments  in  Iraq  and  Afghanistan. 
Early  identification  of  personnel  with  symptoms  of 
post-traumatic  stress  disorder  may  lead  to  a  smaller 
burden  of  the  disorder  in  the  years  to  come  if 
appropriate  and  timely  treatments  are  provided.  In 
this  study,  the  prevalence  of  new  onset  self  reported 
symptoms  or  diagnosis  of  post-traumatic  stress  dis¬ 
order  varied  from  1%  to  10%  from  baseline  to  follow¬ 
up. 

Differences  in  the  amount  of  self  reported  post- 
traumatic  stress  disorder  in  returning  US  military 
found  in  these  analyses  compared  with  past  reports  are 
likely  to  be  due  to  variations  in  the  populations  studied, 
time  periods  between  assessment,  and  prospective 
methods.' We  used  the  millennium  cohort  to 
prospectively  investigate  new  onset  and  persistent  self 
reported  symptoms  of  post-traumatic  stress  disorder  by 
differentiating  those  with  self  reported  symptoms  at 
baseline.  The  average  time  between  baseline  and 
follow-up  was  nearly  three  years,  whereas  the  average 
time  between  the  end  of  first  deployment  and  follow-up 


was  just  over  one  year.  A  recent  study  reported  that 
compared  with  1 1 .8%  of  US  army  personnel  reporting 
symptoms  of  post-traumatic  stress  disorder  soon  after 
combat  deployment,  16.7%  reported  symptoms  six 
months  post-deployment.'*^  This  difference  was  larger 
among  Reserve  army  personnel,  12.7%  of  whom 
reported  symptoms  after  the  end  of  deployment 
compared  with  24.5%  reporting  symptoms  six  months 
post-deployment.  In  addition  to  the  populations 
studied  and  the  time  periods  between  assessments, 
differences  between  these  results  and  the  results  from 
our  study  may  be  due  to  the  ability  to  consider  those 
with  and  without  symptoms  or  diagnosis  of  post- 
traumatic  stress  disorder  at  baseline.  Nearly  half  of 
those  with  symptoms  at  baseline  reported  symptoms  at 
follow-up,  which  would  have  increased  the  burden  of 
post-deployment  post-traumatic  stress  disorder  symp¬ 
toms  if  reported  in  the  aggregate.  In  a  recent  report, '  the 
authors  found  a  pre-deployment  prevalence  of  symp¬ 
toms  of  post-traumatic  stress  disorder  of  5-9%, 
compared  with  the  millennium  cohort  baseline  pre¬ 
valence  of  2-4%.  The  millennium  cohort  allowed  us  to 
investigate  a  large,  population  based  sample  of  US 
military  members,  which  differs  in  composition  from 
those  in  specific  combat  units  who  are  involved  with 
combat  operations  on  a  daily  basis.  Future  longitudinal 
investigation  of  the  millennium  cohort  will  yield 
information  that  may  be  more  temporally  comparable 
to  studies  of  symptoms  in  Vietnam  and  1991  Gulf  war 
veterans,  conducted  many  years  after  deployment. 

Overall,  the  rate  of  new  onset  self  reported 
symptoms  of  post-traumatic  stress  disorder  in 
deployed  persormel  was  4.3%,  a  rate  that  is  nearly 
twice  that  seen  in  non-deployed  personnel  (2.3%).  A 
better  comparison  group  than  non-deployers,  how¬ 
ever,  might  be  deployers  without  combat  exposures. 
The  new  onset  of  as  many  as  87  cases  of  self  reported 
symptoms  of  post-traumatic  stress  disorder  per  1000 
combat  deployers,  compared  with  21  cases  per  1000 
non-combat  deployers,  suggests  that  up  to  76%  of  new 
onset  self  reported  symptoms  or  diagnosis  of  post- 
traumatic  stress  disorder  may  be  attributed  to  combat 
exposures  in  deployers.  This  report  documents  a 
threefold  adjusted  increase  in  risk  of  new  onset  self 
reported  symptoms  of  post-traumatic  stress  disorder 
among  those  who  were  deployed  and  who  also  report 
combat  exposures  compared  with  non-deployed 
cohort  members.  The  increase  in  risk  would  be  much 
larger  if  the  comparison  was  with  non-combat 
deployers,  suggesting  that  deployment  in  itself  may 
not  lead  to  the  onset  of  post-traumatic  stress  disorder 
symptoms  but  rather  that  exposures  during  deploy¬ 
ment  contribute  to  the  onset  of  symptoms. 

We  found  persistent  self  reported  symptoms  of  post- 
traumatic  stress  disorder  at  follow-up  in  40-50%  of  the 
2.4%  of  millennium  cohort  members  who  had  symp¬ 
toms  at  baseline.**®  This  implies  resiliency  or  recovery 
among  more  than  half  of  the  population  between 
baseline  and  follow-up.  Even  so,  this  underscores  a 
considerable  burden  of  persistent  symptoms  of  post- 
traumatic  stress  disorder  among  those  with  baseline  self 
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reported  symptoms  and  suggests  that  resolution  of 
post-traumatic  stress  disorder  may  not  be  expected  for 
many  years.  Interestingly,  cohort  members  who  were 
older,  higher  educated,  officers,  and  marines  were 
more  likely  to  experience  persisting  symptoms  at 
follow-up.  This  contrasts  with  the  lower  odds  of  new 
onset  symptoms  in  these  personnel.  This  may  reflect 
subgroups  of  the  population  who  are  concerned  about 
the  perceived  stigma  often  associated  with  post- 
traumatic  stress  disorder.  These  groups  may  be  less 
likely  to  report  new  onset  symptoms;  however,  once 
they  accept  the  diagnosis,  they  may  be  more  willing  to 
report  problems  they  are  experiencing.  As  found  with 
new  onset  self  reported  symptoms  of  post-traumatic 
stress  disorder,  personnel  with  persisting  symptoms 
were  more  likely  to  be  divorced,  Reserve/National 
Guard  members,  or  healthcare  specialists  and  to  have 
reported  problem  alcohol  drinking  and  cigarette 
smoking  at  baseline. 

These  prospective  data  show  a  threefold  statistically 
significant  increase  in  new  onset  self  reported  symp¬ 
toms  or  diagnosis  of  post-traumatic  stress  disorder 
among  recently  deployed  military  personnel  who 
report  combat  exposures.  Compared  with  non- 
deployed  personnel,  we  found  no  significant  difference 
in  new  onset  self  reported  symptoms  or  diagnosis  of 
post-traumatic  stress  disorder  among  deployers  who 
did  not  report  combat  exposures.  Although  the  overall 
prevalence  of  post-traumatic  stress  disorder  in  the 
military  is  not  high,  a  substantial  number  of  cases  can 
be  expected  on  the  basis  of  the  number  of  service 
members  deployed  and  exposed  to  combat  over  time 
in  the  wars  in  Iraq  and  Afghanistan.  The  risk  of  post- 
traumatic  stress  disorder  conferred  by  combat  expo¬ 
sure  may  not  be  preventable,  but  subsets  of  this 
population  may  exist  who  are  even  more  vulnerable 
or,  conversely,  who  retain  a  certain  level  of  resilience  to 
combat  exposure.  Future  research  should  include 
efforts  to  better  understand  the  resiliency  and  vulner¬ 
ability  to  symptoms  of  post-traumatic  stress  disorder 
among  subpopulations  of  combat  deployers.  Different 
types  of  research  are  also  needed  to  investigate 
development  of  better  validated  and  standardised 
screening  and  diagnostic  approaches  for  post-trau¬ 
matic  stress  disorder;  population  based  controlled 
clinical  trials  on  treatment  strategies ;  and  evaluations  of 
how  increased  awareness,  improved  access  to  care,  or 
both  can  reduce  morbidity.  Continued  longitudinal 
investigation  of  post-traumatic  stress  disorder  in  the 
millennium  cohort  will  yield  even  greater  insight  into 
the  temporal  onset  of  symptoms,  the  persistence  or 
recurrence  of  symptoms,  and  recovery  from  this 
disorder. 
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